By using pairs of nontrivial rational solutions of congruent number equation
constructed are pairs of rational right (Pythagorean) triangles with one common side and the other sides equal to the sum and difference of the squares of the same rational numbers.
The parametrizations are found for following Diophantine systems:
Introduction
By using rational solution (x, y) of congruent number equation
it is possible to construct a rational right triangle (a, b, c) with area N [1]
This construction is not possible from every solution. From (1) follows:
a rational right triangle exists, if and only if solution x satisfies:
These conditions we call Fibonacci conditions, because Fibonacci was the first to find such a number:
x = 41 12 2 , N = 5.
Congruent equation solutions which satisfy (2) we call Fibonacci solutions, respectively. Fibonacci solution has three properties:
where L, K and M positive integers (as well N ).
If there exists even one nontrivial (y = 0) rational solution of C N , that means there exists infinitely many rational solutions. Among them are infinitely many Fibonacci and non-Fibonacci solutions. The tangent and the secant methods can be used to construct infinitely many solutions from the original. Draw the tangent line to C N curve at original point (x, y), this line will meet the curve in a second point [1] :
. Now using a secant is possible to produce a new rational point and so forth. In this paper is shown the usage of congruent equation solutions to solve Diophantine systems, including Fibonacci and non-Fibonacci solutions as well. Through them are constructed pairs of rational right (Pythagorean) triangles with one common side and the other sides equal to the sum and difference of the squares of the same rational numbers p 2 ± q 2 .
Common Legs, Hypotenuses p
The shared (common) legs denote a = a 1 = a 2 and hypotheses c 1,2 = p 2 ± q 2 . This case is equivalent to solving Diophantine system:
We try to find nontrivial integer solutions of system (3). Nontrivial solutions mean both Pythagorean triangles exist and they are distinct:
or in system notations:
By using rational parametrization formulas for unit hyperbola:
where ξ and ζ are arbitrary nontrivial rationals. After simplification (4)
From (5):
By using Property 2 in [2] it is possible to express ξ and ζ by arbitrary nontrivial different rational solutions x and z (xz = ) of arbitrary C N congruent number equation:
Substitute (6) in (5)
Theorem 1. Nontrivial integer solutions of system (3) are given by formulas:
where k is integer, x and z are nontrivial different rational solutions of arbitrary congruent number equation.
Integer k and solutions x, z must be chosen so that a, p and q are integers. Direct calculations give:
Numerical Examples
To construct examples of Diophantine system (3), we use C N solution from [1] .
1) N = 6; x = 18, z = 19602 47 2 .
(74
2) N = 34; x = 162, z = 2178 7 2 .
(217
3 Common Hypotheses (Siblings), Legs p
The hypotenuses denote c = c 1 = c 2 and legs a 1,2 = p 2 ± q 2 . Diophantine system is:
Again we seek nontrivial integer solutions of system (8)
By using parametrization formulas for unit circle:
After simplification (9):
From (10)
Again using Property 2 in [2] :
where x and z are nontrivial different rational solutions of arbitrary congruent number equation. Substitute (11) in (10): 
Integer k and solutions x, z must be chosen so that c, p and q are integers. Direct calculations give:
To construct examples of Diophantine system (8), we use the same solutions. 
We seek nontrivial integer solutions of system (13):
Rational parametrization for unit hyperbola gives:
Accordingly from (14):
From (15) (
and after substitution in (15)
Theorem 3. Nontrivial integer solutions of system (13) are given by formulas:
Solutions of system (13) are impossible to find using the preceding congruent number equation solutions, so we have to take other C N solutions. 5 Common Legs, Hypotenuses p Consider Pythagorean triangles with sides:
Corresponding Diophantine system is:
again we seek nontrivial integer solutions:
Divide system (17) by two subsystems:
For these subsystems use parametric formulas from Theorem 1 and Theorem 3, respectively:
Expressions (7) and (16) gives:
The sum and difference (19 2 ) and (19 3 ), (19 4 ) and (19 5 ) gives:
From (21 1 ) follows, exists rational t
Because x 1 and x 2 are solutions C N 1 and C N 2 , respectively:
From (22) follows
Expressions (23) and (21 1 ) gives
Because congruent numbers are squafree so,
From (21 1 ), (21 2 ) and (20 1 ) follows
Conditions (24) and (25) give parametric solution of this intersection case:
Theorem 4. Nontrivial integer solutions of system (17) are given by formulas:
Integer k and solutions x, z must be chosen so that p, q, a, r, s are integers. Because Fibonacci solutions satisfy (2) , from them it is always possible to construct integer solution of (17). Direct calculations give: 

